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Optimal Extraction and Fatty Acid Analysisof Seed Oil from Areca catechu L
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(1. College of Food Science, Hainan University, Hailkou 570228, China
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Abstract  Onefactor-at-a-time coupled with orthogonal array design method was employed to optimize the extraction of seed
oil from Areca catechu by the traditional solvent method. The optimal extraction conditions werefound to be: extraction at 80
for 11 hwith n-hexane at a24:1 ratio of material to liquid. Under these conditions, the extraction rate of seed oil from Areca catechu
was 12.84%. Ten fatty acids wereidentified by GC-M S in the extracted oil, altogether accounting for 99.99% of thetotal fatty
acids. Themajor fatty acidswere myristic acid (30.78%), pamitic acid (19.23%), oleic acid (26.86%) and linoleic acid (19.56%).
These results indicate that the seed oil contains 51.18% saturated fatty acids and 48.81% unsaturated fatty acids with a 20.10%
relative content of polyunsaturated fatty acids in the totd fatty acids.
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Table1l Proximate composition of the seeds of Areca catechu L
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Fig.1 Effect on extraction temperature on extraction rate of seed oil
from Areca catechu L
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Fig.2 Effect on liquid-to-material ratio on extraction rate of seed oil
from Areca catechu L
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Fig.3 Effect on extraction time on extraction rate of seed oil from
Areca catechu L.
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Table2 Orthogonal array design matrix and results for optimizing
seed oil extraction from Areca catechu L.

A B c /h D 1%
1 1(75) 1(20:1) 1(9) 1 11.21
2 1 2(22:1) 2(10) 2 11.58
3 1 3(24:1) 3(12) 3 11.72
4 2(80) 1 2 3 11.75
5 2 2 3 1 12.31
6 2 3 1 2 12.08
7 3(85) 1 3 2 11.88
8 3 2 1 3 12.03
9 3 3 2 1 12.22
ke 11.50 11.61 11.77
ke 12.05 11.97 11.85
ks 12.04 12.01 11.97
R 0.15 0.40 020 B C A
23 GC-MS
3 GC-MS 10
99.99% (30.78%)
(19.23%) (26.86%) (19.56%)
51.18% 48.81%
20.10%
4
112 (13
26.86% (19.60%) (20.20%)
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Table3 Fatty acid contents of seed oil from Areca catechu L

/min 1% 1%
1 5.00 / CisHxO: 242.22 30.78 95
2 7.81 / Ci7HzO: 270.26 19.23 98
3 11.67 Z-9- / CisHss0:2 296.27 26.86 9
4 12.45 (2,2)-9,12- / CisHuO: 294.26 19.56 9
5 13.31 (2,2,2-9,12,15- / CisHz20: 292.24 054 9
6 14.83 CaHs20: 326.32 0.60 9
7 15.10 11TR- / CaiH#20: 324.30 1.29 9
8 19.36 Cu7Hz20: 268.24 0.56 9
9 21.94 / CasHs0O:2 382.38 0.30 %1
10 22.85 / CisH3s0o. 298 0.27 95
4
Table 4 Comparison of the results of this study with those reported in the literature
1%
(26.86) (19.23) (30.78)
(29.50) (27.70) 111
- (24.20) (14.09) (26.08) (7.87) 112
CO: (15.46) (11.26) (9.10) 113
(21.30%) (21.50%) ( KOH ) 0.163mglg 3.91mmol/kg
(28.40%) (29.80%) (34.60%) NY/
(37.30%) (45.10%) (76.40%) (647 751— 2007
9,12-
5
Table5 Physical and chemical indices of seed oil from Areca catechu L
( KOH /
n-6 In?° / )/(mg/g) (mmol/kg)
y - [18] 1.4578 36.9 0.163 3.91
3
(10] 31
16 10.22% 12.84%
1956% (16.30%) (12.20%) 14.40% 5.90% 0.03% 4.47%
3
(41.3%) (47.70%) (49.30%) 32 L+(3)
(50.30%) (56.20%) (55.70%)
(64.90%) (68.40%) 11647)
24 80
5 1:24 11h
1.4578 12.84%
(NY /751 — 2007 ) 33 GC-MS 10
99.99% (30.78%)
[20) (19.23%) (26.86%) (19.56%)
36.9 51.18% 48.81%
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